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SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a signal processing 
semiconductor integrated circuit adopting the direct conversion 
system that suppresses production of a DC offset due to a leaked 
noise from a local oscillator in the case of transit to a reception 
mode so as to enhance the reception sensitivity. 
SOLUTION: The signal processing semiconductor integrated circuit 
adopting the direct conversion system is provided with a dummy 
amplifier circuit with the same circuit configuration as that of a low 
noise amplifier that is a 1 st stage amplifier circuit deactivates the 
low noise amplifier in the case of transit to the reception mode and 
activates the dummy amplifier circuit to execute calibration of a DC 
offset of a post-state amplifier circuit (PGACprogrammable gain 
amplifier)). 
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um*m 1 1 amm^zmns-t ass 1 o^ias&t . 
ffla»a»**if=<i^*iits-r-5m 2a)iitsiHisst *s 

4;Sft^li]SSS«S^fc«^ffliaffli#^«:maiHlSS-Pfco 

±IESBlO)li(@lHlS&i:l5IS^-fflfiKro|plSS**U. 

#S<0|Iltta>Aa«m::»IS*:h.. •5-<DA73ffl ; f-l*±IE 

<0iif@lsl8&£{l;tTfc.& c £ £tfHa<t-f .£fi*HaJIffl¥ 

[IS*«2] ±8E&3<Diite@S&<DA2i4Smcl*. -t 
IE* 1 <DigtelI]ffi<DA;&^l::&fiS£ft&n§P<7>|I]&<t 
«NI« -f > tf- * A<fSf£ * HT l> c t £ t$St £ -f 

[ffit#iS3] SfHf^£li*i-r.2>!g1 <Dit*g@S&<t. 

PJB&ftO*— X/O Klt#lcfE&-r&Ji;lS»&lft#f9: 

sat«a»**tfc«#*iit5-r*m 2 oiitsiHig&i: £^ 

tUa4g^(*±SES5 1 <DlttSlHlSS<Dtl3*iffl^*^Ja**i.-5 
&K<D@K<DAaar?-l=fSIS£*U -5-<7>A*fflS^lt±flE 

±IE«2(DiitSlslKl=l*Sii(SlHlSS<0DC?)-7-fe'y h£ 
ttiE-T -5>f=tf>0>3r* 'J ^ U— • > 3 >|5|S&*<8£I+ &*u 

3 0)litSlilSS*5Stt<b*-t*fc«©T?J:fB4r-v'J •> 
3>(ElgS(=J:-l>±IEm2a>litS|51SS<0DC^-7-lz'v hfl> 

itmrnti ±iEm3 0)is<siHis&<DA*^ici*. ± 

IESB 1 WlitSIlSSflJA^sia^^fifilS^H^nfflsroiHlSSt 

*»*«3i=E«a>«#a3iffli|iiistt:maiaB. 

^l=±IEm3(Dii*S[5|ffi*<i^f14«S§i:*H. A^±ffi 
SB 1 <Di8<@lE)8&A<;§tt £ ft £ £ 5 KffiJ* £ *tT •& c <t: 
«tt*4l 3 *f=li 4 l=fE«<»ffi*HliJlffl¥a 
t*JM8II]E&. 



suss. 

±8EJSi$«£iMMa:*5 xif±tRm z omtsmst<om^m 

@8&£StM:«k-t!-SflH*<!#<»:. JifEJi2t8tfHf4^fa*5 
«fct/±IEm2©iiffiEffi*S14<b$-B--Sfi^<t#(*. ± 
IB^-X/O K0SS^e,-h8E<l#«iSffl^®«:maElfi& 
^tt*S S *t -5 «fc 5 $ tlX -S C i: «!: f -5 « 

[Si^«9] ±fES*ma*^iuss*att<b*-t*^ 
±fiESiSaii:»#iftfcj;o:jiflEm2roii*s 
@8&£S14lb;*lt.Sfi1*<I^I*. JifE^-X/O h'DK 
A^±tE«#«aaffl#®i*m«IelSSl*9<0±fE®IW^ElSS 

itmm 1 o ] s««#$ ms+ &m i roierauss 
*v-5^aa>iais&roA*a^(-tg^$H. *-a>A*iasm± 

±IES<H1^ A<A* $ *t.5 fl-aBag^-Ktelg $ 4xr L%/«f In 
&3<Diite@S&«t££i;£<tj&[s]S&£«;U SSil^Isl 
SS*<att<b**t*Sg 1 ©M^- Kt^JS141b*^*m 

2^^- Kt^-r-s<t^ffliaffli»i^<*mai2iss(c 
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»• t r &m^&mm*mt*$ikm®m}$ it a mm**. 

[000 1] 

l si 

[0 0 0 2] 

t^t+at ±v&mztitzm^fr**mfc%foikTz> 

S AW^-<;U^^^^^^$II^^>f ;U^r (FLT) 1 
1 1 t. 1 1 1 £MLfcA#£iMfln-&1£«t 

WifKUSS (lna) ^ ^2.t. iftS2*WcgfHt^<b 
3Sffi&[H]&1 3 0A^&(D»»«««*i:**«r*Ci: 

(mix) 1 13d:, &mm^tm&&mm^o>®&& 
mzft^z>®&&0m^ftmzi±z>'<> k/oi?* 
)\,$ (bpf) 1 1 At. mmmmo^Mzmvs't 
*«»M»Rrt6tt^n^^T^ ■ y>r> • (p 

GA) 115^:, ffi2(D«K(cHS*;h*=«^£SWi 

asao^-x/o ( i /q) i=Mr*-«ttMi 

(DeMOD) 1 1 6tt£*&flMK$3|vCli«. 
[0 0 0 3] 

[&W#»*L£5£-r<i>&g] ±IHX-/^— n^p^T 
e«#£E»#JSffl»»<D*-;u<> K«# (i/Q) 
Tls-JiZDCX^iLV ±b<1h%>t*1l\b<mi&Z*lX\h± 

ts^ixL^vti^^m^&^zt^M.mLtzo 

[0004] 01 0lc^£;ftTL>£<*:5£:x 

— TPjr-f >*xC-ei*. (sst^iftsmss (ln 

A) 1 1 2*>&!Sai«1 1 ©flOWR***. §M£tfrL 

Tg<fffi^£fcirr&Acig^-cfc£o *<»tzit>. 



[0005] <hC5*< % ?-<L/^ha>/\-va>*xC 
ttgflEslS&IS. IS 1 0l::fclt&>\*> K/U7^f^ (B 
PF) 1 14^aiS§ (DeMOD) 116£i£BSL7r 

Ei 1 (c^-r«fc5*i«ia*^LT^y % 9oomh z o 

* locals* (1 1 3) t?^*"r*C<!:t?lxo# 

lc#jSJS&& (0-7 0 k HZ) a)lt^t^>3> 

[0006] *0>tz#>* S^-9-1 1 3 t rTRW^7>^' 

1 1 SiliDCgti^^Ji^ 
l^cfcy 5^-9- 1 1 3(7>til^llCDC5j-^-b^ btf±£& 
t. f0DCt7t'> K*<pJS«^7>^1 1 5lCj;y 
i§K**lTL*5o fit, C(7)pT^J^r>^1 1 5 

<oy>f >ii h-*;u-e 1 5 o of&£ffi*.£fctf>. dc^ 

^-b^ h*^lS<fc5lC;fc£<i@<®2*lT L£lV gfl® 

[0 0 0 7] tfcoT. ?>f^ K=3>/N*-V3>*5£<7> 
SflEffi-CI*. S<t*^$&-r^)8tIlcpiSE*iJ^r>^lcfe 

L>TDCt7t 4 V h£ TOJ IC^^'J^U— *>3> 
©LNA1 12^t7 (*ift«S) *1*£C<!:£#;L 

tZo 

[0 0 0 8] t^htf. tQf£<Z> LNA 1 1 2jt7$1* 
fctt® -C^' 'J ^ a > * ft^: o i L 1 1 , 5^ 
-9-1 1 3T?^ja$ti^>S^i«^RF<!:^SP*Sm#0lo 
ca I (7>^ l^--efe^^-< hra>/<— v?3 
>^5t(Dg^l!slK-ei*. 01 1lc^^-cfe5ic. Sfe*g&v 
CO^b^y^fXN^LNAI 1 2(DA^liffllC3itlTA 

AijmcftALfc*** aw 1 3(cfci^rsay-r 

XNi f^ISi fcofc/§fi&$&ffi<t^<*> local tt><&I& 

ztz & m ess air & y << jv * m sre i* o> j <i x & 
Tfz>^tt><v$t<sn^o ^o)ibs. m&&mm^<DLNA 

1 5ic^i\rit»s^nt:L*i>. SitStS^T-r^fc 

[0009] ;za>sgBjj(Dg#ji*. y<u^h=i^\*-v 
3>^0)fl^Sffl^(*mffiti]SSlc*5^T. Sl^ 

- viz&ft? zmizmm&m&fr^omm; <<xiz±z 
ocm^ hco^^Mix.. g«SjS^iai±^i±i,^ 
£ a<-e # <fc 5 ic-r 4 c <t iz fc 0 
[0010] ^o&Bmm&te*zfiz*<Dizfra)Etot 

[0 0 1 1 ] 
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asy-efc*. 

[0012] -r gfm^igo-f as? 1 ©isfs 
sat. mt&Zixtzm*ktmizf$igLSio>mmm^t$:& 

«B#«±. glf DC^$tiit»S 

&#KT?ja«»S££ftf=^£ittersg5 2<DiiisB 

8§<t ££&9tt%BB£B*fe1B#«MIffl¥$<*flMIB 

2i4rf l*±IEg<Ht^A<A*l SftS4ry-l::tgtg<*ftTl> 
tft^3(0litSllSS (*5-LNA) £&lf.&J:5(=L 

fc. 

[0013] ±fBLfc#KI=J:ft(S. «x.tf*-f h 

=> >/\*-va >;*5*<7>fi^ffigffl#^<*iiifSBaKa3^ 
r. mi roiitsiHiss-cfe-SP^y'-f X7>?s»stttt 

8§l= L Tftt> y KSS 3 ©IftSIslSS-p fc £> y 5 — L N A £ 
S14^*-t±fc«S§1??g2roiira|5lSS-efc€.Bl^fimT> 
^lcfc(ti,DC^--7-fey h<D«IE£tTft-3fc&. *S — 
L N A £ttmii&miz Ltf 1 0>lt*SlHlS&-efcS □ tfJ 
-T X7 > :?£ jf14fc * 1*TB«Btt * M«5 £it& c 1 1= 

* y . bbb» & «>fl£y <r x&i* Li*BBB#a>flu 

ii^/-fX$^5-LNA$^Lr#xfcttj§-e4rV^ 

.fcysgafe-r^Dc^^-t-v h$i^^(c«jE*-a-sct*< 

[OOHl.tfc. M*L<li. ±3BS&3(Dit*SBa<0 
X»J»i:tt. ±ffi* 1 OBBBBOAAOTCBB* 

ft * n-mom a <t ssaft -r > tf- * > x * ft s * 

5(=«Be-r-S. :*il:J:ot, BttttfEai=a£ 1 ©itfg 
BBO>A:*)B?l=A«ftBB«0!>Ba<' -f Xtl^-©y 
-f XJ+A- 'J ? U— > 3 XOBKSS 3 OttlBBBfr €>-5 

«S©S^DC*7-b-y K(DttjEA<^rtl<!:?5f y. ffl«>> 
X? AI=£L*Tli J: y ®ffi©SLNg<i^tt©SSA<Brfi6 
fcft*. 

[0015] S^i:. ±EDCt7-bv h^ttjE^ffS 
ftftfc&l=_ttE3f5 3 0>llBBB«t*3ftttBj: Sft. 
o±£*i(DaBBBtfStt$*i«J:5i::ftJft-*-«. c 
HCiot, ii«i!lftK(=SB3a)it*SllSST?fcSys- 

LNAA^f,<D»««#©Hya*y'fX*aBrur«a 

[0 0 16] £fc. ±IBm2©litSlHlSSl±«l»(Dii*SS 

S„ CftlcfcoT. *y?ISOSl^DC^-7-tr-v KDtt 
[0 0 17] $bl:, ±E«>J:3<t«»«t*-r*S«3R 



[HlSSi . £Btt*££B-*-«KBBBJ:. BBdtifeA 
#£&B«#&**J*LTJ:yB£Ba>Kl.MB«f=K£ 
f ST" ?=J >/<— hJfla>BBftK£¥B& £ *fc£tt 
&Ba<fc. ±IES<i^llSS*5J:l/aHl^lalS&S*Hai-r-6 

3*i«*Bfl#«. l < fi££«B«4££A-r«£S£ 
<*ife£Ba££j*-r&o ciftic^-D-c. i^-v^roais 

ft* „ 

[0018] *&i=. ±ts 1 * -v 7a>£*«LB£¥«{* 
a$j:tf±Gn«a9a¥a{fttWBa«>*ift«fT&3 

SllvXfAlcfcUT, ±EB£BKBWM£J:tf± 

iea2«>4i«BB0!>n#«a*at-«aaa>/<'r7^« 

Et±Jftr«££«E££BB£9tt1l:£'tt-«£*A# 
±GBBBBB#B£J:t;±fBB2d!>BBBBC3 
tt<b£t»-.g>ffi<frm#f*. ±IB'<-X/n*> KBa*^±flE 

<i#«kJiffl¥3n*iMa@a^<*ijs ft* * 5 i=«j*-r 

^ftlc<fcoT. ^-7/<>K|sll8tliSi|ii:->xf 

s i *tt«t*«&s*<ft<fty, jBfi->XT-A<©«fflj^» 

«£6U H»ffiS$Stt-5ctA<t?^. BBV8BO 
.-/hH<kai«RrBtft*. 

[0 0 19] ±B*£BE££BB*Stt1t;£tt 
«£*£4&. ±ffi««»a«#«fc«fcU:±tH«2<»lg 

B^&±BB#ABB¥«f|iBBBBna>±EMBBB 
a-^«J&*H-5«fc5l=fllfiE-r-5©*<Si*Ll>. w*tl=«fe 
U. KBBtt«#aaffl^B1l:BBBB0!>B 
ffli^Baic=i-7> K*#xi.f=lt1?a<'<— X/\*> KB 

a^&«4«aB^B(«:aBBaABa>Bai=aB»i0 

<l^S«i»S-r-5^SA<ftt^t?. ^-X/OKBBifi 
^«iSffl¥*i*mffiBa<b<Draa><i^*a©!S*3Sf, L. 

§BBfflrt«P«^asae»tciA<i?ts, 

[0 0 2 0] *f>|C, *B<Dtt!(DS&ll8l*. 
♦S-r-5Sg1©li»SBai:, it*S$*ifc<i#i:0rS®SSl 

?z>&2<Dmi&®&t. ±iB»ia)««Bati5(SH- 

tSfifcroBa^^L. -e-rodBTiB^riiiEa 1 OlgBBB 
O a *«^*<«jS $ ft S&KCDBaOT A*4g^l=ffi^ * 

ft. ^a>A7i4s^ii±iasmm^A<A?]*fti.nfipJS ; f- 

l=Btt«ft-CLxft^B3 0>BBBB&«ft^SA9BBB 
*B*. BSBBBB«(Sttfl:d4i«Bi«t>BWe— K 
t BBttft & 4i«B 2 ou^^— K t $ i)<l^<&ai 
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ZlEf&teftmt L±fB3l3a>iite@»£^te<b2l*fctt 

[oo2i] *Mb*4wi»*»*»ffl-r*c£i=*y. a 

Aftli]K*<»tt1b£4t«tt 1 <B»H1^- KiWJSttft* 

Ettlcfcivc. 7W hVU^E— K0>J:3tttt10>lh1E%— 

Wc»2<Dit«Hltt"C±i:*DC*7-b'y ha>x«de«: 
**U:?U-v3>*<RFfi6<fcfcy. a«->x^A(=fc^ 

[0 0 2 2] 

[*^OSIJfe<0^S§] KIT* *«M(DffattXtKM«B 

■icjs-sivcjtwrr*. 

[0 0 2 3] BB1CCI*. ur 

[0 0 2 4] HCisi^ ATr*fi#S«0)iS5«ffl 
7>t*. 1 1 Oli7>ftATJ:yMitLfcMt 

h3>A- ^3>^S(7>Sfi3RIslKi 

10. 1 3 oi*T>^AT<fcyiH{rr£'<— x/<> k 

•*«mLJIMM«r«iftflliHIK* 14 0I*±E 
Stl^HJS&l 1 OiraHilREISSl 3 0l:SltiMM 

&iz&mt »4i«n«««««0 local £s&£-r*s&« 

1 5 0f±gfiX— K«#^&#J&«^ 

o>**«>«*«^&'<— x/<> K«#^o>MJt»a>« 
«aa£j:tf±GsiisiDm 1 o^airdbi 30 

Of&lffiJ * ff * o fc y -T * X / < > K fit ->X -r AM tQtt 
■efe^&o »^-X/^K&y7fAIH»»1 1 O^bfcH 
2>**lfc§j&-r— 21** D/Azi>/*— * 1 60t7t 
ayttifttxe-A 1 7 ou:ftlft£*i*P4<JI££ 

[00 25] ±fiHSm^Ilffi1 1 Oli. 7>ftATJ; 

ys«$4i^a«ftit« a r«iK«i*imBi§iB (lnaj 

mz#® Lfc AMM« J: « - 1 -eEffiSF 

s-rasv--* (mix) 1 1 3<t. m^mm^muzfa 

V^WJU ■ y-f> • (PGA) ^P— /*X ■ ? 

-f;u* (lpf) «*fkRt*L«*«RrS(0U^uc4l 
<®"f £SfiJ*#a>PG A»1 1 5ir. SPGA91 1 5(D 
DCt7t^ h • + t'J^b-V3>^5t- 
y^b— >3>B»1 1 7i, ±fE'<— X/O K&vX 
*TAMtt»l 5 Oft*&<D:a v> K»lc»-^&a«3R|gB 

1 1 ot$*lf3kmJkmK^ 3 oa>BnttM»£*r5 □ > k 

P-^ 1 1 8«fr&fltJS£*i«. 

[0 0 2 6] ±JE'<— X/O K&yXfAM»»1 5 0 



£S<t&<D=]> hP — ^ 1 1 8<tO>PBlf*3*<7)<l#S^ 

i/X^AfrJffllfiP 1 5 0*N£>§fI&(7>3> hP-7 1 1 8 
IcttLT, 37>K3-KDATA<l:ia?>K077 

*4 C i $St-f E N zi>h 

^ 1 1 8l*flMft**LfcaT> Klc*^5*S«3REtt 
1 1 oot&ffSijffli^ftao 

[0 0 2 7] B 1 (ci*^**tri^fti^ <£«£#ii*S|5] 

& (lna) 1 i 2(Dmmz\t. 7>ftAu«a« 

&*lTlvcl*«. »lrM«**L**,(DT?l*<|:L\3b<. 

SMMTM*, -tKSffl&lH)S& 1 1 0££ttj&|o]Kl 3 0 
£Sfc«&[s]S&1 4 Of*. SAW7^l/$^7^M§i 

1O 0)^«t*:miglHlSS<>:Lr«|fi)i$HriN^A<. x-x 

[0028] H2i=i*±jE««3REitti 1 oa>*yju* 

[0029] ^CDS8J6«|l=*5^Ttt. LNAW112IC 
**<7><5$t#iite|n}S& 1 1 2 A&*tfC*L&n-|HMII 
figS^t^^S-LNA 1 1 2 B^Klt^ftTl^o * 
fc. P G ASP 1 1 5|C|*3fi<D^P^5V^U ■ y-T> 

•7>^PGA1, PGA2, PG A 3A<Klt£*U & 

fit, ±S«l!*iMMMn 1 2A^W5-LN 
A 1 1 2B*\ £ 13, ?P^7^l/.y>f> 

•7>?PGAi-PGA3i:ii, 7>:?(ci!iflES35£ 

1 2 1, 1 2 2, 1 2 3A<•€-ti€tti5lt^>4^rL^^ 0 
[0 0 3 0] &MHR«±|§]»1 2 1-1 2 31*. H 3 
(C^-T«fc3(C. /\*> K^r-W^'J^T5>XlslSS(Z>cfca 

ttIWE«4BBvRCi, *±**ifc»*WEVr 

e f $^<-Xl:Slt§/<>f7K-7 h7>vX^Q 1 1 
<t. 1UEV c c i:» h5>S>X* Q 1 1 (D=l Uv*£ 
fcO)lll|(Ctt«l**tfc*«R1 2SttflC<— XtaU^* 
*<«***lfc*U>h5^— ffl h^>S?X*Q 1 2<t, 

^:jSRR 1 2£fr&fl|fiR**l-Cl*«. «tSR1 1. R 
12^l/h7>vX^Q1 1, Q 1 2/)N»b^^(nI5S 

[003 1] fit, ±IBK7>VX^Q 1 2^- X 

M!^fcllHB«Ra)r Lr|gft^>^rL^ 
« h^>vx*Q2 1 a>^<-x«6^t)b<»«*+i^ci: 
(=*y*L/>h55-H»36<lllrt4*i. C*ilcj:tjM 
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or >?o>izn$t%uz&mm3it§&±iB\& 121-123 

[0032] *tz. &mn%l&±®m^ 21. 122. 
1 2 3 t&&<r>7>yizw\ftmxi£3t?n3iimt lxo 
h^>vx*Q2 1 tcomizit. mE.-n$i&&®&<» 

SW1 hP-7 1 1 8^«b(7>*)fflIfi^-T 

ftmZ*lZ>&5lzmf$.£tlXl*Z> 0 H:L, LNA91 

1 2lc*Lvci** ^(c»U<K^-r^> J; 5 

B»112AtyS — LNA1.1 2|C^jS-r^»^^3t 

N A 1 1 2 B|riSifP>tir^*x>r ^7a>«DttiL(=J: 

[0 0 3 3] ±IBS*«9K«£DB 1 2 1-1 

-f K;u*— KlcttoTSMHRBBM 1 OOl&fEA<f9at;* 

1 1 8**&<dmmi*t 1 ice*: y±ies*«sa£BB 
[0034] ca>mtMa>siiiKB&i=&i*Tf** m«p 

«#T 1 l=*y%rS*«EX±B»VRC&8tt1b$ 
t*\ f(^S*IE^$SLt^bX-f 7f SW1 St> 

* 1* x &wl<t> 7 > -Jomxtmiznxi tstr ^i^^t 

DCt7t^ KD««l*l»JL-r*«b3(C**irL^-6. 
fc. LNASP1 1 2(CBBLTI*. <6St#i§KBS& 1 1 2 
Afc 5*tM 1 3ti£&m%ftLX ACl£&Zti&0) 
V. **«Eaftlkl=#tt3^*JtMB»l 1 2 AO 

DCt7t7 hCD&ftliS^+M 1 3(C|*febbfcl>o 
UtoT, (S«l*i|«B»1 1 2AICMKL^S*«3R« 
±HB1 2 1 0tti*i^'f7fSW1 l*iHB&-f ££5 

[0035] SfiXiBi 1 oa>a>hP— 5 1 

T>Ka-K«3M»»**L*L/i>X* 1 1 9-*>. Sl/v 
X* 1 1 9<7)filcS^#rt®BS&lc*]ffli«^*tfi^^^ 
t3 — $f BKL ^-X/^K&vXfASWl sort* 

?*B**4f*&flll«S*i*. 
[0 0 3 6] fit, 3>hP-7 1 1 8f*. 
fcaT>Klc*-Sl^r±IB«»l*lt«B»l 1 2 A. ft 
— L N A 1 12B, £^+M 13. PGASH1 

1 5 0>»2iMiE«*B»vRCS7*^-f ztizTzmw 

WT1*, &&mm%i&±®ft 12 1-12 3 



T 2. ?5-LNA1 1 2Bj7^f^C Ltt~ h 

'J7b-S/3^MP«*T21, <£*t#ii*SBS& 1 12 
A £7* T- * L T<I#<&3fi£fT 5 fctf>a>g<I*]fSP 

[003 7] B4IC|* % S«ffcBS&1 1 O^cfcyBfflJS 

[0038] B4(C3fS*ITI**J:5I::. PGA«1 1 
5(i. Bl^y-fXS*^ h-r§D-;U7^J^ LP 
F1-LP F 3£«»»l»RTtttt^ny^-7^U ■ ?<{ 

> • 7>^PGA1-PGA3i:S$S(:l«MLr 

fltofcStin**. p-/U7<;i/nPFi-LPF3 
I*. «Mft*iJ t2HkB. 2«B*« *3«Ba>*rt<**i 

[0 0 3 9] fi)PS0)P-/^7Y^LPF1|j: 

5*tM 1 3 0>tti*iiia)ii«infti+a)M*^c 1 1 

<5>o 2SSa>P-/U7^^LPF2(i2^0)7-f;i/ 
3 CO □ — /^X!7 -f 7U£ LP F3I4 3 #Z<Dy 4 Jls 

[O0 4O] ifH^P^^^^U • y-f > - 7>^PG 
A1-PGA3I*. 3&XmiLl£ 1 6 0 O 5 fcS 

V3 >*x£T?li. 5*-*1 1 3 <fcy«(D«#f*0H z~ 
7 0 k H zCD^— X/<> K*<D«*ta*fci6 % /< 
X7^fM LPF1-LP F3^Py.77?;i • y«f 

> • 7>^PGA 1 - PGA 34f5^1 1 3 «fclJtt 
0>B»*M«***C*A<Ui3lrt\ DC$S£<h£;h,T 

[004 1 ] h**'J?U— >a>EBl 1 7fi. 
#?P?77?^ ' y-f> - 7>^PGA1-PGA3 

;u • y>r > • 7>?pga 1 -pg a soth^Mik^ 

fy^;Hfi:$ftt^ADa>/\-^ 1 2 4 A - 1 2 
4 Ct. KAD3>m-S 1 2 4 A - 1 2 4 CClcfc&it 

«««ica-5#»jt-r*^py5-7^;u • y>r > • 7> 

ZfPGA 1 -PGA3(D^i!)A*llCtll*(DDC^-^-ti^ 
h*< roj tTi^aftA^-b*; h£^*4DA=i 
£ 1 25A-1 2 5C£ % &AD3>/^ 1 2 
5A-1 2 5ClCl&^^>r 1 2 

[0 0 4 2] t-h^'J^U-va>I5]lSl 1 7I4. 
3>hP-7 1 1 8^b(D^lcJ: LJ^^ij^u— V3 
>*BM6"r*fc. 5fer. S]PSBcD^p^5"7^;u - y>r 

> - 7>?PGA 1 (DDCt7t^ h^r-V 'J ?L/-yg 
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[0 0 4 3] ftKftlK^tlfcl^ ^ODCt 

h** 'J ^U— AD3>A-^124 
A~1 2 4ClC^^7>^0>^»)tli^^ti:«<tDA=l> 
/<— * 1 2 5 A~ 1 2 5C(Cj:^7>^(Dmi£W*D<t 

a3>a-$i 1 2 5 a - 1 2 5 cj*. mTLitnfttmtf 
J. 2i, 4i, si o&vummz&znmm 

f^C^T?. 2n|ftpg<7>SIEficD*^t> 1 OJIRLT 

[0044] f Lt, 1 2 6^b(D^-f5>y 

fl-^ClJ; y A Da * 1 2 4A-1 2 4ClCfclt& 

JfcCTcD A a >/<— $ 1 2 5 A - 1 2 5C(CJ;^)^1()T 
>z7A*^a>gaEP*JD££. fl]a.r*6|§!|gyiSLfT3c: 
§S0)^P^77^ ■ >f-f > • 7>^PGA 1 

- P G A 3 0>^«V U : > a ^^^tt-P^Uff^+L 
£<, fit, ^'J^l/-va^S7Lfcb, ±1BD 
An>/<— < $i 1 2 5 A~ 1 2 SClCffilfibftfcUvX* 
REG(C#7>^<7)DC^-^-tr^ TOJ |C$-fr^0> 

[0045] ±IMr*y:7U— *>3>B}#«\ 
1 2 6A<Z3> hP-7 1 1 &frt><D%mmm^&'5Zi' 
A^P'>^0s$*O>hlt, tDfft(DAD3V/< 

— * 1 24A^b2SS, 3&@a)A Da $ 1 2 
4B, 1 24C(C*hra*-f *^</m^£MX±f£Lth 
*-?*>ZtV % #SOT>^DCt7^7h^'J^ 

W»)^126^b3> hO-7 1 1 B\Z\hJ)ZHxZ> 

[0 0 4 6] C(7)SIS60!)t?(i. ttlcftlfB^ft^t 

<0T?fcL>*><. 2S|(D7>^PGA2^3|9;g07>^ 
PGA3|c^LTIi. AA4&*lZ&tK£tt{+TAJ3*7 

C*7-izy h*>< TOJ lZt£Z > ±5tzAJi*?+>y h££ 

1 (c|§Lr(itB±imiE*HTDC^-7-b^ h*< roj ic 

[0 0 4 7] H5irf* % _tfE5^-*le)8&1 1 3<DlBimm 
CC0HS£ffl|C0 5^^C5]S&1 1 3 it. SLMCIS 
^»«attlK$4tfil&a>n««Stt#0 local. /0loc 
altf^-KizAJlZti&tt tlz-?50)zi \s<7$tf&m 
Bt**lfc2«OiaA* K7>VX^Q 1 . Q2;Q 



3, Q4ir. Q 1 (7)=3 U^*fccfctf Q4(7>a [s<7 $ kM 

mn&v c ck<Dmlz&*m1^i2tltzi§.ViR^, R2 

Q1, Q2CO^iix5^^^mifeiS<t(7)rp1(r^* 

R3<t. Q3. Q4oxm*sv* ktrntikomizte 
SfiiR4 < ticj;y«^$^r^i>o fit, smat^h 

7>vX^Q5, *V*<!:ffi£tR3, R4<t<D 

KCigfic 1 . C2S^Ltftif*iSl(D§ 

Q1, 04(^)3 U^£frP>0 local, locals R F. 

/ r f *icn *ft«**<M v m * 2 ti & . 

[0 0 4 8] 0 6ICI*. Sfl^HS&l 1 OOA^SPlClft 
ttt,H^±fSfS8i#ii<SI5lSSl 12A^5-LNA1 
1 2 B0)[5JSS^J$^-r o $f 5 — UNA 1 1 2BI*. 

£mi*Tm-®»izmmztitz®Kv$>&o 

[0 0 4 9] 1 1 2A(i. iec^tj; 

maimiEvc ck&mjSLkomzt&tiiR 1 1 <t/< 

-f #— 5 h7>vX^Ql 1 <t£i£*ij*g*SLT&4x;£ 

X$Q1 2fcJ:i;ctt < tiS^JlcS«$tt^S^3SaS I 1 
k£%fr h^>ixX$Q 1 1 lc/\VTxm5S*affi"r/<-r 
7X(El»8 0<tfr£ffii«£;h-Cl>£o fit, S/nVT 
XlHl»8 0«C[*5t^3St^ I 1 t h7>vX^Q1 2<htf> 

2a<i£it£>;ft-ci^£ e 

[0 0 5 0] *fc. A-f7XBB8 Oli. h^>v>X* 
Q 1 1(7)^— XlCgfitR 1 2. R1 3$^Lth7>v 
X*Q2(D><-Xffi^a<Jg|SS*u fiOC^lb(DSfiiR 

12, R1 3(Dffi«y-Kn 1Ch7>yX^Q1 2(0 
3 U'* *IT. Q1UQ1 2*^U>h57 

— Zmf&LTl^&kk tiZ^ h7>vX^Q1 10/<- 
X3g^*<7 > T 1 ^- A T [Z * y gfl * ^fcSiHl^*<A^ 
**i-&nSPA*3aTRF I N(C«jS*^T^^o 

[0051] z<D±?izmj£2ixtzi&mmmfe\B\&i 1 

qi iizziistzmmmzixtzVimv. aab^rf 
i n <fc y Q 1 i^^-xig^icgm<t^<A^**t^<t 

^<7)<i^^iifSLfc^i^<Q 1 1 ir»taR 1 1 <t<D?g*£ 
y-KnO(C^t>^. C^A<5^7+H 13lC#m£;*X 

fit, X>f ^TSW2^)<fJ^<D=i> hP — ^ 1 1 
8 rt* ^ 0>m»«« T 3 ir J; y ^- ^ $ *t^3Sa<igBr * *i * 

h^>i>x^ q 1 1 a>z\ u**aa[t,3[*ia< tty 

■eiih^Vvx^Q 1 1 £ffi»rf £c£a<T?#-*\ (S$t 
S«*S@S&1 1 2AI*#7*f-f?ft*Bi:ft4. 

[0052] ?5-LNA1 12B(t ±8BiS*t#li*S 

bbi 1 2Akm-o>m i F-£mi*xm-o>®&izmf&z 
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}8IS**lfc: h7>vX^Q2 2. Q21-Q2 
2^-XF B ia)8StR2 2, R23. Q22(03l/{75l 
B(=tttt**lfcX-f «yfSW3, 2 
tt#it(3@8Sl 1 2 0<h(^-«|ja 
^/WTXIeJS&Q O^lCdcy ?5-LNA 112 Brf><«t 
j£**tTl^& 0 fc*£U u(D?5-LNA1 1 2 B|C|ft 
lfb*lTl*£X-< *V^SW3li. ^-V'J^L/— *>3>§g 

^t^icz]> hn-7 1 1 8frt><bfflwm^T 2 1 ici: y 

jES(Dte$t#ia*SlslS& 1 1 2 A(DX-T ^SW2£l±ffl 
SWC, O*ysW2^70)t^i:tX SW2^t 
>0> <t £ li*- 77 <!: t* % <fc a icfflW £ *i £ o 
[0 0 5 3] ttlt*ia«DI1 1 1 2A(DA^ 

RF I NCWEKLfc^^-LNA 1 1 2B0/-Kn 2 

lei*. h7>vx^Q2 1 <D^-xic^}S^ti^-<>e 

n iznm-t 2 tit i** -< > y o * *>h*i * ft & nssa> 
-<>e-y>xzo<!:i5is*<ffife>r>e-y>xz 1 * 

[0054] (S$i#iitsip]Ki 1 2Aii. mm 

«{*&«±lCfcl^TS&ffi&[s]S8l 4 0^5^71^1 1 3fr 

LNA1 1 2 Bt|^«^fiiaiC^ia-r-5i:aLXo 
[0 0 5 5] «?S#i§(iSlHj&& 1 1 2AW5-L 

N A 1 1 2B(D««fc e fct;^<7>^ia(HlS&<7)«figfi, @6 

^j^*2SPgic^o»^pje6/d:^j^praT>^AMP 

te^-x/^v k«cvx^a®i»$p 1 5 o<D*i|ffii(Ccfc y c 
o>MpIIE7»*amp 1 0*j^£<£i>?3-|ctfjyif;U 

AfMMM 5 O0*|fflJ(ZcfcyfJj^pIlET>^AMP 1(7) 
*m£Sl^(c«y|i*£cJ:9lcLTi&l^ 
[0 0 5 6] Ztz. (ft$ft#iftelHlSS 1 12A$SSl^lC 

ffi&fitt£a><&Jt94»RlB)a 112A<t?5-LNA1 

1 2B<&«/»fflj&<3F*Jh/ci*4. B7 0>bbi*b 



U*<. 4EIIV4NBBK1 1 2 AOAJi >vX^ Q 1 

1, air vjLSvzitn&ffi+tLxmi-tztitztr 
^>K^-<>®y(7)y>rx£iga-r*c<i:^^^-5 0 - 

73. N A 1 1 2 B<DAJ3 h7>vX^Q 2 1 , 

Q2T 015 y^te^y ^rtSfla)^^ K5-f>l=* 

[0 0 5 7] ±|H^5 — L N A 1 1 2 B£*JfflL 

* 0 0 8Clt K;u^-K «#«^— K) ^bSl 

•V— h^^to 

[0 0 5 8] 7M K;i^E— Kfr&SflK— K^0>«]&;L 

<&R8ic#&£^£to>T*&y . *Mi£*;ivci**j9r5erH 
BSSic*— x/<> KBBHctyr-r K;u^- K^bgf 

[0 0 5 9] RffSO^-f 5>^A<^r^— X/O 
1 5 0 tSfi^E- K^CD^E- Ktt^^teS^te^+t^ 
KIH1K1 50^b^>hP-7 1 

1 8^. MXBB1 4 0(D^ffi«i^gg$S<tS^i^Is]SR 

1 1 oo)&&<D&mnfa§&±®&<D&mnE.%±®mv 

RCS7^f< ^(c^i±^>ziv> Kzi— K (0*— AT" 

[0060] X/O KE1S& 1 5 0^6©37> 

KSIWi:<fc y . ^S^(e]SS 1 4 0(DAffi«fiS^<«fiitl 
^*^$&-r^-73. S«^Is]SS1 1 0"Cli3>KP-7 

1 1 8*^a>*K&pft*§-T 1 a</w u^;nc^<b**tr. 

S<1SIh1S»1 1 0(7>#^(7)g*a;jft«^lE3S&(7>S^^IE 

i*. 0 9(c^-rj:5ic. siram±Mta>&±ijMft 

[0061] kb» 1 5 o -er*. ±KS2gS 

atBRo>s««s»£Bn v Rcmf-f yiz-r & 3 

y»r«JIIIIB*tt»Lfc*-f 5>yT?S6«SRB»1 1 0(0 
=i> hn-7 118^, 5<7+M 13i:PGA9l15 
*7^f-f ^(CLT PGASP1 1 slcfclt^DC^^ir 

[0O6 2] c<DaT>Ka-KA<S«*B»1 1 00 
=i> hP-7 1 1 S^iS^ix^,^. Sii^IsJBl 1 0(D 
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KLT. 1 3drPGAffll1 1 5*T^^-<^lc 

t*SI»itT2i:, t-h^'J^l,-y3>t-K 

5^-9-1 1 3<tPGASM 1 5lC*;ft^;hK(+£*tTl> 

±) U> hS^—\B\&(DmftV$<7V- 1 1 3 t PGA911 
1 5 0S3t»(C^^^*ia**l. S^tM 1 3 ^ PGA 
ffll 1 Sb<J"?'T4?\ZZ1x& 0 

[0 0 6 3] h**u:?u— va>^-K<I 

§T2 1 I*. ^==-L N A 1 1 2Blzmi$MXL$:mfti? 
&;<xizmft>titzX>( ^SW3(C(ftJ&£;h,T&X-f 
SW3*<t>tt®C^*l, ?S — L N A 1 1 2 B*>< 

«vu:?u— >a>^E-K<i#T2 1 h** g :7V 
-vaXUffil 1 7dA*j£*u aiSWO^'JV^ 
1 2 6*<»ft Ltt- h4t 'J ^U-va 
£*U ^5-LNA1 1 2B/)<7^f^^«g-ePG 
ASP 1 1 SlZftl+Zl— h^^'J^b— ^ >3>A<^T^t> 

[0 0 6 4] 1 1 2 BA<ift(tbtLTL^cft> 

si 2 0cfc5^ia$i#iiffi[s]»fcfcit^s<7-9-i 1 3o> 

(iiSSt^iHSlElK 1 1 2AMX ^"^ttS-C^bLfe 

[0 0 6 5] *0>tzlt>. 7>7-FfrZ><DttW&(D&W£ 
ft < 'ttzfo^'C 7f SW2 £3" "7 L T{SIE«JitB!B)!& 1 
1 2 A<7)^3t£ffi»iLTl^#©-tM;*. 5^tM 1 30 

roj iciftiMH£fcy % t-h^u^u-yaxcfc 

(5$£§lg<SE&& 1 1 2A*<*>**ta£. S^h* 
O>A*«iff*|0>*£MC s < fc-DT^fflSBJgft 

1 30titf)0DC*Z>*>v h tto 
T\ ?5-LNA1 1 2 B/)<|gItf)*in>?tfl><i&fc^ 
LM£y 5 — L N A #feo ~C &-?*tl#^~T7 2? tlTl^ifi ea 

[OO 6 6] L^^IC. CCDSI«g(5>3!C^^TIi. y™ 



LNA 1 1 2 B*^->*1±fcttl§-C?^-h^^'J^U- 
V3 >£fr&: ? 5 — LNA1 1 2 B^>^1+ 

«C£lrcfcU1K«t*iMRE]»1 1 2A^7$tltL^ 
E9(C?ft^T^-rcfc5lC5^-tM 1 3(7>tib^l(riiD 
C^-^-t?^ K/)<«^Wit*SIi]SSl 1 2A/)<t>**lt^ 

va >A<*T&*?*l.£fctf>. ?5-LNA1 1 2B*<lftlf 
^:<!:^T?^I). PGAS1 1 StfW4<7>n 

mmv>& : ?iz3f9LX'mf&£*iTi*&m£* m&&mm^ 
<Dmms <<xo>m9iz&&Dc*7*zv ho&mit±t 

LX%)&CDm'&'Zl&7 >t?P G A 1 V^=fUt>tl. m&O 
WiRl$7>^PGA2 t PGAS-eii^b-^H^OT 
^7&&0m=i-'<=?V*r[Z&Z > DC*7*y h^ttJE-T 

h** 'J ^b— V a >a<*T#fc>*l,£o 
[0 0 6 7] ±fE<D<fc?lcLT*— h**'j:?U— va 
>@S&1 1 7 ICcfc U ^l/-y a >B^7t§ 

<t. PGA9 1 1 5 0)DA3 £ 1 2 5 A — 1 2 5 

ClZliSlt ^ftfc R EG|C#T>^(DDC^--7-tr 

roj (c^t±^o(c^^a*iDAA^(i^«}* 

P — 5 1 1 8^*V'J V3 >teS0)^7£^-rJ£ 

[0 0 6 8] =J>hP — ^1 1 8(i^r^U^b— a > 

^— hMI^-T 2 1 U^VHcit^Tlf . f^B#(cgft 

K«#T3Sft%±lfr««l#i«IHiaBl 1 2 AS 
7*^;/lcLTg^-K(cf£fT£i±£o tit, 
♦t(=J:yT>-T^6a>«#»«A<Rltti:fty. sua 
*tffift*i|tllBlK 1 1 2 A. 3*tM 1 3*5<fcl/PG 
A8115 £S« Z ^ t?^-X/\*> KMl=M| • igfg 
ZtlX*— X/O K&yXfA*Ml SOfCA^I^tL 

So 

[0 0 6 9] f It, ±IB-90>fiflra9^«^«£: % 
X/O K&i/X^f A*]ffllSP1 5 0^ba<l^[HlS&1 
1 O0n>hP-7 1 1 8C7-< K^U^E— K (X'J — 3f 

dS^Tgfi&IsJg&l 1 0<D=]> hP — ^ 1 1 Bit. 
SlfUItTI, T2 < »:gl^-Ki§T3SP-L/^ 

(cs^b^-a-r. 9ttiRiBi»i 1 oa>7>^a)«a[»(=a 

[0 0 7 0] ^±*«B^#lCcl:o-C^^*tyi:^$IIS6 

lE»J6«a)*«»isiB(=tei\Tii. s^ti 1 3<7)Krift 
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S ft 4 I M* 4 fft Ul ± T? fe -a T t, g t > . 
[007 1 ] U±<DBtWVl*±k LX*f&BJimiZjL^T 

fiS(=JHit&*i«?'f i/f h=H/A— I^V^sttDfUl- 
*W(*mSlelSSl= J£ < fUfflf & c i 1><v # * „ 
[0 0 7 2] 

[0073] -tU t>*>. y-fu^ha >/<-v a >^5t 
<7><l^<aaffli*i#«:mS|5lSSlc*5U^T. Sit- K(=8 

ff-r-5BBi=©fip*g^f><Dsay -< XlZ £-5 D c*? 

[BSSOffiJU&KH] 

[0 2] SftmielS&l 1 Olc*Jlf*<i#Smap<DIBSl73 

5t<D» him £ ^-r :? p ? o 0 t? & -s „ 
[03] ia2<DS2fisiiifE**iHi8S(7)-«ii$^-r«iiaia-c 

[0 4] h^-V'J^U— >a>(H]S&1 1 7£&#)tz 

[05] 5^tMHlS&l 1 3(D0K<fl£^-f 

[0 6] L N A [°]SS<t y 5 — L N A 1 1 2 B0>i$lffi(M* 

[0 7] SiJ)S!(0LN A@S<[:?5- LN A 112 BO 



-CT*^ElS80T?&^)o 

[0 8] fl^SttWOT-f K^*— KfcSMI*— Kfcfl> 

[0 9] m^&m&or-f K;u^— K«t£<i^-K<t<D 

[0 1 0] tt*(7>SS^SISSlCfflLxt>tlT^^X-A- 

[011] y-r \s0 h3>/\-y 3 >*xta>g<i^ii» 

ic felt £ ©iWSSSft^oaiiS y -f Xlc <fc £ -t? ;u :? 5 * v 

>^ffl£IftB^6##0-efe*o 

[0 12] #*<7><&&#ii<©lp]8& (LNA) (D-ffll*^ 
-TIelS&0-eS)^ o 

[*H§-tf>Ift^] 

AT j£a<lfflT>^^ 

1 o o m^9&mm*mt*mm®& 
1 1 o gfi^ass 
1 1 1 saw? -r;u$ 

112 L N ASP 

112A fe&mmi%®m (lna) 

1 1 2 B #5 — LNA 
1 1 3 (M I X) 

1 1 5 PGASP 

1 1 7 h^r-V'J^U— V3>lH]S& 

1 1 8 =l > HP— ^ 

12 1-12 3 g*^3a^±I5JSS 

1 3 o &fI&leJ8& 

1 4 0 S&H&ilK 
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